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Microcontroller 


RE 
It isa micro-computer. As any computer it has 


intemal CPU, RAM, [Os interface. 


It is used for contro] purposes, and fordata 
analysis. 
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Famous microcontroller manufa cturers are 


Micro-C hip, Atmel, Intel, Analog devices, and 
more. 


Microcontroller vs. Microprocessor 


Microcontrollerisa small computeron a single chip designed for 
embedded applications in contrast to microprocessor of general 
purpose computer 


Microcontroller vs. Microprocessor 


Embedded system 


A computer system with a dedicated function within a larger 
mechanical or electrical system. Embedded system is always 
designed to control the operation and performance of the original 
system. 


Mic rocontolleris the CORE of 
any Embedded system. 
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Peripherals 
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Microcontroller 


Microcontrollerin Real world 
Microcontroller Architecture 
Application 

Microcontrollerchoice 


Programming 
Input/output Interface 


Temperature! 
826, 5000" C 


Electric & Electronic circuits 


Signal Conditioning 


Program Further L^. 
Power Bes = peripheral | ^T^ 


Data Further [^-^ 
Dp Lera peripheral TT 
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Microcontroller 


Architecture m 


Interrupt(s) 


Internal data & 
address buses 
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Digital Control 


Microcontroller Choice 


Speed 

Packaging 

Powerconsumption 

The amount of RAM and ROM on chip 

The number of I/O pins and the timer on chip 


How easy to upgrade higher-performance or lower power 
consumption versions 


Cost per unit 


Machine Language 
Binary Instructions Ss 
Difficult to write, find emors, modifications 


All programs converted into machine language 


forexecution 
Assembly Language 
Microcontroller Machine instructions represented in mnemonics 
application Efficient execution and use of memory 
program Machine-specific 


High-Level Languages 
BASIC, C, and C++ 
Machine independent 


Larger memory and 
less efficient execution 


Easy to write 
and troubleshoot 


Microcontroller inout / Output 


Interface 

Inout Devices Output devices 
» Switches » Indicators 
» Sensors » Actuators 
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How to Bum 
Code on chip 


ARDUINO 


Arduino 


Open Source Platform 


Digital Control 


Arduino 


A microcontollerboard, containson-board power 


supply, USB port to communicate with PC, and an 
Atmel microcontrollerchip. 


Used for Rapid prototyping 


Arduino 


simple and accessible userexpenence 
Inexpensive 

Cross-platform 

Open source and extensible hardware 


Open source and extensible software (expanded through C libraries). 
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Simple, clear programming environment (Arduino Software (IDE)). 


Digital Control 


Arduino 


Integrated SW Libs +Standardized HW Huge community 
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Arduino playground - HomePage 


e Vor | 


Lale] [t [Ehre //arduino ce playground / 


ARDUINO PLAYGROUND 
() d 


initialize the digital 


(led, OUTPUT); The playground is a publicly- 


editable wiki about Arduino 


EO ^ oS = D " — i > Manuals and Curriculum 
loop routine runs over and over again rever: 
0f è Board Setup and Configuration 

(led, HIGH); ft tl on {HIG 3 tl 1 € s E d Development Tools 

(1000); / E 1 ` a À Interfacing With Hardware 
(led, LOW); ff turn e LEI ff by making N * Output 

(1000); i t for as d * Input 

e » Storage 


* Communication 

* Power supplies 

* General 
Interfacing with Software 
Code Library and Tutorials 


Suggestions & Bugs 


Arduino Uno c 


Related Hardware and 


search 


High Resolution Photo of an Arduino Board 


:: The Arduino Playground :: 
We 


contribute and benefit from their collective research. 


come to the Arduino Playground, a wiki where all the users of Arduino can 


This is the place to post and share your own code, 
DIY i 


ms, tutorials, 


structions, tips and tricks, and after all the hard work, to show off your 


projects! Anyone can edit and add to the pages here, 


Arduino Playground is a work in progress, We can use all the help you can 


give, so please read the Participate section and get your fingers typing! 


NOTE (20081002): Solved the prob 


r adding content in non-west 


Latin languages, now it is possible to start typing in any e onthe 


Diavarniund Cantant Trana 


Arduino 


An open-source 
prototyping 
platform based 


on easy-to-use 
hardware and 
software. 
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Arduino Nano Arduino Mini 


Arduino UNO: 


Digital output 


~ PWM. 
0,1: Serial port. | = 
EO gu MONTANA In circuit 
m. DIGITAL (PwM~) E E Se rial 
vo LI 
um programming 
USB ort "È ®009000000000000009" 
P sE " ARDUINO 
bo Geter ee 608 « | Atmel 
= co: 
Quim bera MicroController 
Power input 


Analog input 


Power Supply 


Arduino code 


structure: 
Void setup (){} 


Used to indicate the initial 


valuesof system on starting. 


Void loop(){} 


Containsthe statementsthat 
willrun wheneverthe system is 
powered aftersetup. 


Compile + 
Download 


Two main 
code blocks 


© Blink | Arduino 1.0 


File Edit Sketch Tools Help 


= 
/ Pin 13 has an LED connected or 
(13, OUTPUT); 


0 t 
(13, HIGH); 
(1000); 
(13, LOW); 
(1000); 


Arduino Pro or Pro Mini (3.3% 


8 MHz) ww ATmega328 on COME 


Input and output: 


» 
» 
» 
» 
» 
» 
» 


Digital Control 


pinMode(); 

digita IRea d(); 

digita lWrite (); 
delay(time_ms); 

other functions: 
analogRead(); 
analogWrite (); //PWM 


Arduino 


Lab 1 - Hello World 


» Purpose: 
» Sanity check 


» Make sure system is working 


Digital Control 


Lab 1 - Hello World 


File Edit Sketch Tools Help 


Sena l.beg in(speed) sketch_sep30b § 


initializes serial port at given speed ü 


(9600) ; 


Serial.print(string ) | 


("Hello World"); 


prints string 


Sena l.pnntin(string ) 


prints string +trailing newline 


Lab 1 - Hello World 


You can view serial output from your sketch with the built in serial monitor 


&9 Lab1 HelloWorld | Arduino 1.0.1 
File Edit Sketch Tools Help 

Auto Format Otrl*T 

Archive Sketch 

Fix Encoding & Reload 


Serial Monitor Ctrl+Shift+M 


Boom? -lol xl 


Lab1_HellovVorlt 


void setup () 


{ Board > 
Serial. begin(| Serial Port > 
} Programmer > 


Burn Bootloader 
void loop () 


{ 
Serial.println("Hello World"); 
} 


Hello Worl H 


M Autoscroll [Carriage return 7] [9600 baud 7] 


Lab 2 - Blink 


» Purpose: 
» The hello world of embedded 
» Demonstrate toggling digital voltage levels 


» Ifyou can blinkan LED, you can move the world! 


Digital Control 


Lab 2 - Blink 
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File Edit Sketch Tools Help 


pinMode(pin, dir) 


pin =pin number 
ledPin = 13; 


dir =INPUT or OUTPUT 
Qt 
' initialize the digital pin as an output. 
a. e'h E E // Pin 13 has an LED connected on most Arduino boards: 
digitalWrite (pin, val) (ledPin, OUTPUT); 
} 
pin =pin number 
AK 
val=LOW orHIGH orOor1 (ledPin, HIGH);  // set the LED í 
. . (1000); // wait for a second 
analogWrite(pin, val) (ledPin, LOW);  // set the LED off 
(1000); j a second 


pin =pin number 
val=0 to 255 

uses PWM 

only for certain pins 


Arduino Pro or Pro Min ,8 MHz) ww ATmega328 on COMO 


Digital or Analog? 


Analog meansthat the quantity can 
take any value between its minimum 
value and maximum value. 


All physical quantities are analog. 
Ex. 


Temperature, can take any value[- 
1,12.8,25.002,... etc.]. 


- Sine wavesare analog. 


Digital meansthat the quantity can 
take specific levelsof values with 
specific offset between each other. 


Ex. 


English aloha consists of 26 letter, there is 
no letterbetween A and B. 


- Square wavesare Digital. 


Lab 3- Fade 


» Purpose: 


» Demonstrate difference between analog and digital output 


» Understand pulse width modulation 


Digital Control 


Pulse Width Modulation 


» PWM - Method to generate analog voltagesfrom digital voltages 


PWM 
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Digital Control 


Lab 3- Fade 


delay(time) 
blocking delay in msec 


time =msec 


©8 Fade | Arduino 1.0 
File Edit Sketch Tools Help 


brightness 
fadeAmount 
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leclare pin 9 to be an output: 


(9, OUTPUT); 


' set the brightness of pin 9: 
(9, brightness): 
' change the brightness for next time through the loop: 


brightness = brightness + fadeAmount; 


' reverse the direction of the fading at the ends of the fade: 
(brightness == 0 || brightness == 255) { 
fadeAmount = -fadeAmount ; 


dimming effet 


Arduino Pro or Pro Mini ', 8 MHz) uw ATmeg 


Lab 4 - Motor control using Arduino: 


Servo motor 
Applications: 
Robotics 


Position control 
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